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DETAILED ACTION 

1. This office action is responsive to communications filed 18 October 2001. 

2. Claims 1-12 have been examined. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-3, 6, 7 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,822,787 to Zucker. 



Per claim 1: 

Zucker discloses: 

—. — ^a-computer4mplemented meth^ 

procedures in a shared library comprising identifying linkage code segments in the executable 
program, wherein each linkage code segment is associated with a call to a procedure in the 
shared library ("Calls to Functions in Shared Object Modules. . .The program further 
comprises a procedure linkage table (PLT) section, including a procedure linkage table for 
each object module for redirecting position-independent function calls to absolute locations" 
in col 11 line 65 to col. 12 line 2) 

reads procedure address information from a linkage table, and transfers control to an 
associated one of the procedures ("The procedure linkage table receives calls to these 
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functions, gets the absolute addresses from the pointer table and branches to the absolute 
addresses of the functions" in col. 13 lines 1-4) 
- reading the address information from the linkage table ("The procedure linkage table 
. receives calls to these functions, gets the absolute addresses from the pointer table and 
branches to the absolute addresses of the functions" in col. 13 lines 1-4) 
generating respective substitute code segments for the linkage code segments, each 
substitute code segment having references to the linkage table replaced by direct loads of the 
address information without reference to the linkage table ("The dynamic linker creates 
memory segments for a relocatable object file. . .The dynamic linker uses the relocation table 
and symbol table to adjust instructions, data and PLT entries to account for the absolute 
memory addresses at which they reside at run time" in col. 10 lines 25-35) 
executing the substitute code segments instead of the linkage code segments ("Upon 
subsequent calls to the entry for the first function. . .the dynamic linker will not be called. 
Instead, execution will branch direcdy to the function. . ." in col. 15 lines 60-62) 
substantially as claimed:^ - ^=-z=^-~-~„—\-~- -^.-.r, ,- : 

Per claim 2: 

The rejection of claim 1 is incorporated, and further, Zucker discloses allocating relocation address 
space for the executable program, and storing the substitute code segments in the relocation address 
space as claimed ("the link editor reserves space for them in the process images, and the dynamic 
linker initializes them and manages them. . ." in col. 13 lines 27-29) 



Per claim 3: 
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The rejection of claim 1 is incorporated, and further, Zucker discloses identifying registers that are 
not used by the calling procedure, and generating in a substitute code segment instructions that store 
in the registers the address information read from the linkage table ("Once the base address has 
been obtained and loaded into a user register, the absolute addresses of the symbols in the global 
offset table can be resolved for memory access. . in col 10 lines 64-67.) 

Per claim 6: 

The rejection of claim 1 is incorporated, and further, Zucker discloses the executable program 
includes a calling procedure that calls a first procedure and a second procedure in a first shared 
library and calls a third procedure in a second shared library, further comprising: identifying a set of 
registers that are not used by the calling procedure; generating in a substitute code segment 
instructions that store in the registers in the set the address information read from the linkage table 
configuring a substitute code segment associated with the first procedure to load the address 
information from one of the registers in the set into a branch register prior to transferring control to 

the first procedureyarul elihiinating from a substitute code segment associated with the second 

procedure, an instruction that loads the address information into the one of the registers if the 
second procedure is called after the first procedure and before the third procedure as claimed ("the 
register is a link register; said first instruction is a "branch and link" instruction that causes the 
processor to branch to said second instruction and load an address of a third instruction in said 
function that directly follows said first instruction into the link register; said second instruction is a 
'branch to link register and link instruction that causes the processor to branch to said third 
instruction and load said absolute base address into the link register. . .the computer further 
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comprises a user register; said third instruction causes said absolute base address to be copied from 
the link register into the user register." in col. 23 lines 19-34) 

Per claim 7: 

The rejection of claim 1 is incorporated, and further, Zucker discloses the executable program 
including a call to a first procedure in a first shared library that calls a second procedure in a second 
shared library, further comprising in the substitute code segment associated with the call by the first 
procedure to the second procedure, replacing an indirect branch instruction that targets the second 
procedure with an instruction-pointer relative branch instruction that targets the second procedure 
("the number of shared object modules that can be included in the process image is not limited. . 
in col. 9 lines 8-9. Further, "Once the base address has been obtained and loaded into a user register, 
the absolute addresses of the symbols in the global offset table can be resolved for memory 
access. . in col. 10 lines 64-67.) 

Per claimT2r — ~~ ^ '"' " "~ " ~" ' ' ' ' "~~ 

Claim 12 is directed to an apparatus for performing the method of claim 1, and is rejected for the 

reasons set forth in connection with claim 1. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
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skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
5,822,787 to Zucker in view of U.S. Patent 5,956,479 to Mclnerney et al, hereafter referred to as 
Mclnerney. 

Per claim 4: 

The rejection of claim 1 is incorporated, and further, Zucker discloses generating a substitute linkage 
code segment (Note the rejection of claim 1). Zucker does not explicitly disclose annotating linkage 
code segments, and placing breakpoints at locations of the linkage code segments as indicated by the 
annotations. Mclnerney discloses in an analogous remote linking system code annotations, and 
placing breakpoints at locations of linkage code as claimed (Note Figure 3 and Figure 4 and the 
corresponding sections of the disclosure). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to annotate and place breakpoints at locations of linkage code 
in the system disclosed by Zucker, which would allow the user to perform debugging methods on 
the code, thereby increasing the quality of the overall code and system. 

Per claim 5: 

The rejection of claim 4 is incorporated, and further, Zucker discloses registers that are not used by 
a calling procedure that calls a called procedure in the shared library, and generating in the substitute 
code segment instructions that store in the registers the address information read from the linkage 
table (Note the rejection of claim 3). Zucker does not explicitly disclose annotations. Mclnerney 
discloses in an analogous remote linking system the use of annotations as claimed (Note Figure 3). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
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use annotations in the system of Zucker, as this would a developer to specify relevant information to 
the compiler, thereby increasing the performance of the compilation. 

7. Claims 8-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
5,822,787 to Zucker in view of U.S. Patent 6,026,235 to Shaughnessy. 

Per claim 8: 

The rejection of claim 1 is incorporated, and further, Zucker discloses searching for linkage code 
segments in the procedure, generating substitute linkage code segments for those identified in the 
procedure, and continuing with execution of the procedure ("When a function that cannot be 
reached by relative branching is first called through the respective entry, the entry branches to the 
dynamic linker call section. . .and alters the entry to subsequendy branch to the absolute address. . ." 
in col. 13 lines 12-17). Zucker does not explicitly disclose placing breakpoints at procedure entry 
points. Shaughnessy discloses in an analogous remote linking system that the patching of code to 
place breakpoints at procedure entry points was well known to one- of ordinary skill in-the- art at die 
time the invention was made ("the approach is idea for patching function entry points, it is often 
employed by software debuggers'' in col. 3 lines 37-39). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to place breakpoints at procedure entry 
points in the system disclosed by Zucker, which would allow the user to perform debugging 
methods on the code, thereby increasing the quality of the overall code and system. 



Per claim 9: 

The rejection of claim 8 is incorporated, and further, note the rejection regarding claim 2. 
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Per claim 10: 

The rejection of claim 8 is incorporated, and further, note the rejection regarding claim 2. 
Per claim 11: 

The rejection of claim 8 is incorporated, and further, note the rejection regarding claim 7. 

Conclusion 

-8. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

U.S. Patent 5,923,882 to Ho et al discloses a system utilizing dynamically shared programs and 
libraries, including the ability to identify linkage code segments, read procedure address information 
from a linkage table, transfer control to an associated procedure, and generating intermediate code 
for calling"the shared program or library. ~~ " ° ~ . — — 

9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Trent J Roche whose telephone number is (703)305-4627. The examiner can 
normally be reached on Monday - Friday, 9:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kakali Chaki can be reached on (703)305-9662. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 
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